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(57)Abstract: w 
PROBLEM TO BE SOLVED: To expand a range of 
continuous operation during an operation of a 
dehumidifying machine. 

SOLUTION: When an electromagnetic valve 35 is closed, 
an evaporating pressure of refrigerant at an upstream 
side is adjusted to a higher pressure by an evaporating 
pressure adjusting valve 36 so as to prevent an 
evaporator from being frosted. An ON/OFF signal for a 
dehumidifying machine together with a set value such as 
a temperature or a humidity is inputted to a 
discriminating part 41 of a non-frost operation control 
part 4. When the dehumidifying machine is turned off, the 
electromagnetic valve 35 is closed at an output part 42 
only when a point P of the set value is placed within a 
first range A so as to perform a non-frost operation. 
However, when the dehumidifying machine is turned on, 
it is changed over in such a way that its non-frost 
operation can be carried out even if the setting point P 
is in a second range B. Accordingly, in the case that the *tn*> 
dehumidifying machine is turned on, a non-frost operation state is also set in a second range B, 
so that it is possible to expand a continuous operation range without attaining any defrosting. In 
this case, although a dehumidifying capability with a freezer is low, a low temperature operating 
condition is fulfilled by a dehumidifying capability of the dehumidifying machine. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An environmental testing apparatus provided with a dehumidifier and a temperature- 
and-humidity set part which can set up temperature and humidity characterized by comprising 
the following, a non frothed driver stage which enables unfrosted operation, and a non frothed 
operation control means which controls this non frothed driver stage. 

Said non frothed operation control means, Have the 2nd range whose humidity is lower than the 
1st range and this 1st range within coordinates which comprise temperature and humidity, and 
input ON and OFF of said dehumidifier, and. A judgment portion which judges whether it judges 
whether a preset value which is a judgment portion which inputs a preset value of said 
temperature-and-humidity set part, and was inputted at the time of dehumidifier OFF is 
contained in said 1st range, and said inputted preset value is contained for any of said 1st range 
or the 2nd range being at the time of dehumidifier one. 

By this judgment portion. An output portion outputted so that said non frothed driver stage may 
be operated, if said inputted preset value is judged to enter for any of said 1st range or said 2nd 
range being at the time of whether said inputted preset value is judged to go into said 1st range 
at the time of dehumidifier OFF, and dehumidifier one. 

[Claim 2]A possible dehumidifier of ON-and-OFF control. 

A temperature-and-humidity set part which can set up temperature and humidity. 
Non frothed driver stage which enables unfrosted operation. 

It is the environmental testing apparatus provided with the above, and they are the 
dehumidification / non frothed control means which controls simultaneously said dehumidifier 
and said non frothed driver stage, A judgment portion which judges whether a preset value which 
was provided with the 2nd range whose humidity is lower than the 1st range and this 1st range 
within coordinates which comprise temperature and humidity, and inputted and this inputted a 
preset value of said temperature-and-humidity set part shall be contained in any between said 
1st range or the 2nd range, If said inputted preset value is judged to go into said 1st range by 
this judgment portion, will turn OFF said dehumidifier, and. An output portion which is outputted 
so that said non frothed driver stage may be operated, said dehumidifier will be made one if said 
inputted preset value is judged to go into said 2nd range by said judgment portion, and is 
outputted so that said non frothed driver stage may be operated, It has preparation ****** / 
non frothed control means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the control technique of a non frothed operation 
area especially about the environmental testing apparatus which is provided with a dehumidifier 
and can perform non frothed operation. 
[0002] 

[Description of the Prior Art]In the environmental testing apparatus, since it was not necessary 
to operate a freezer at low temperature when the setting-out temperature and humidity at the 
time of operation are high, refrigerant evaporating pressure in an evaporator was made high, the 
evaporating temperature was made high, and non frothed operation which prevents the frost to 
an evaporator was performed from the former. In this case, it is determined by the preset value 
of temperature and humidity whether non frothed operation is performed, when going into the 
fixed temperature-and-humidity range as which the preset value was determined beforehand, it 
performs non frothed operation, and it is made to perform frothed operation at the time of 
others. 

[0003]On the other hand, in an environmental testing apparatus, in order to perform damp 
operation effectively, there is a device which forms a dehumidifier in addition to an evaporator 
with cooling dehumidification capacity. In the former, non frothed / frothed operation was 
switched irrespective of use/non-use of a dehumidifier also in the environmental testing 
apparatus provided with such a dehumidifier only in the aforementioned fixed temperature-and- 
humidity setting range. For this reason, in the conventional environmental testing apparatus, 
suitable non frothed operation corresponding to the operational status of the dehumidifier was 
not completed. 
[0004] 

[Problem(s) to be Solved by the Invention]This invention solves the above-mentioned problem in 
conventional technology, and suitable non frothed operation is performed in the environmental 
testing apparatus provided with the dehumidifier, and let it be a technical problem to provide the 
environmental testing apparatus which raised continuous-running nature. 
[0005] 

[Means for Solving the Problem]A temperature-and-humidity set part which can set temperature 
and humidity to a dehumidifier in order that an invention of claim 1 may solve an aforementioned 
problem, In an environmental testing apparatus provided with a non frothed driver stage which 
enables unfrosted operation, and a non frothed operation control means which controls this non 
frothed driver stage, Said non frothed operation control means, Have the 2nd range whose 
humidity is lower than the 1st range and this 1st range within coordinates which comprise 
temperature and humidity, and input ON and OFF of said dehumidifier, and. A judgment portion 
which it judges whether a preset value which is a judgment portion which inputs a preset value 
of said temperature-and-humidity set part, and was inputted at the time of dehumidifier OFF is 
contained in said 1st range, and judges whether said inputted preset value is contained for any of 
said 1st range or the 2nd range being at the time of dehumidifier one, By this judgment portion. 
An output portion which will be outputted so that said non frothed driver stage may be operated 



http://www4ipdlinpit.go jp/cgi4ri^ 3/10/2008 



JP,09-145206,A [DETAILED DESCRIPTION] 



Page 2 of 6 



if said inputted preset value is judged to enter for any of said 1st range or said 2nd range being 
at the time of whether said inputted preset value is judged to go into said 1st range at the time 
of dehumidifier OFF, and dehumidifier one, It ****. 

[0006]In an environmental testing apparatus provided with a temperature-and-humidity set part 
which can set up a possible dehumidifier, and temperature and humidity of ON-and-OFF control, 
and a non frothed driver stage which enables unfrosted operation in order that an invention of 
claim 2 might solve an aforementioned problem, They are the dehumidification / non frothed 
control means which controls simultaneously said dehumidifier and said non frothed driver stage, 
A judgment portion which judges whether a preset value which was provided with the 2nd range 
whose humidity is lower than the 1st range and this 1st range within coordinates which comprise 
temperature and humidity, and inputted and this inputted a preset value of said temperature- 
and-humidity set part shall be contained in any between said 1st range or the 2nd range, If said 
inputted preset value is judged to go into said 1st range by this judgment portion, will turn OFF 
said dehumidifier, and. An output portion which is outputted so that said non frothed driver stage 
may be operated, said dehumidifier will be made one if said inputted preset value is judged to go 
into said 2nd range by said judgment portion, and is outputted so that said non frothed driver 
stage may be operated, It has preparation ****** / non frothed control means. 
[0007] 

[Embodiment of the Inventionj Drawing 1 shows an example of the entire configuration of the 
environmental testing apparatus which can apply this invention. An environmental testing 
apparatus is provided with the following. 
Dehumidifier 1. 

The temperature-and-humidity set part 2 which can set up temperature and humidity. 

The refrigeration circuit 3 provided with the non frothed driver stage which enables unfrosted 

operation. 

The non frothed operation control part 4 which is a non frothed operation control means which 
controls the non frothed driver stage. 

This environmental testing apparatus is provided with the compressor 31 and the evaporator 32, 
the warmer 8 and the circulating blower 9 which constitute the testing laboratory 5, the air 
conditioning room 6 which adjoined this and was divided, the humidifier 7, and the refrigeration 
circuit 3, the dry-bulb-temperature sensor 10, and the wet-bulb temperature sensor 11 grade as 
general composition. 

[0008]The dehumidifier 1 is a thing of form which is provided with the motor 1b made to rotate 
the rotor 1a of honeycomb shape, and this in this example, dehumidifies the air which passes a 
rotor by the 3/4 rotating part by rotation of the rotor 1a, and reproduces dehumidification 
capacity by the 1/4 rotating part. However, in applying this invention, it is also possible to use 
the dehumidifier of other forms. At the time of operation of the dehumidifier 1, a part of air in the 
testing laboratory 5 is introduced in the dehumidifier 1 via the damper 12, it is returned in the air 
conditioning room 6 via the dehumidified back damper 13, and internal damp environment is 
realized. 

[0009]Operation of the dehumidifier 1 is performed by operation of people according to an 
operation manual, or it is carried out automatically. If the temperature and humidity which 
appointed and set up the dehumidifier operation zone corresponding to the preset value of 
temperature and humidity are contained in the operation zone for example, a dehumidifier will be 
made one, and in the case of others, automatic operation is performed by the method of turning 
OFF a dehumidifier. Also when performing manual operation or what kind of automatic operation, 
the ON-and-OFF signal of the dehumidifier 1 is sent to the judgment portion of a non frothed 
operation control part mentioned later. 

[0010]The temperature-and-humidity set part 2 is provided with temperature and the humidity 
configuration switches 21 and 22, and is provided in the operation control panel 50 of an 
environmental testing apparatus with the non frothed operation control part 4. The operation 
control panel 50 controls the humidifier 6 and the warmer 8 by temperature and humidity, 
detection temperature and humidity of the sensors 10 and 11, etc. which were set up with each 
switch, and maintains them to temperature and humidity aiming at the inside of the testing 
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laboratory 5. 

[001 1] Drawing 2 shows the example of composition of the refrigeration circuit 3 and the non 
frothed operation control part 4. The refrigeration circuit 3 is provided with the electromagnetic 
valve 35 and evaporating pressure regulating valve 36 grade which constitute the expansion 
mechanism 34 which comprises the condenser 33, a capillary tube, or an electronic expansion 
valve etc., and the parallel circuit which is examples of the non frothed driver stage including the 
compressor 31 and the evaporator 32 which were shown also in draw ing 1 . When the 
electromagnetic valve 35 has closed, the evaporating pressure regulating valve 36 is set up so 
that the primary side pressure equivalent to an evaporator outlet pressure may turn into a 
pressure which is equivalent to a 1-5 degreeC grade with evaporating temperature. As a result, 
since evaporating temperature is added when the electromagnetic valve 35 is close, there is no 
frost to an evaporator and non frothed operation is realized. 

[0012]On the other hand, even if it will close in order that the evaporating pressure regulating 
valve 36 may raise a pressure if the electromagnetic valve 35 has a size and this opens it as it 
passes sufficient refrigerant amount, A refrigerant flows through the electromagnetic valve 35 
side installed side by side by little resistance, it becomes the same as the outlet pressure of the 
expansion mechanism 34, temperature also falls corresponding to it, and the pressure in an 
evaporator can perform low-temperature frothed operation. The temperature at this time is a - 
20 degreeC — 40-degreeC grade, for example. 

[0013]The non frothed driver stage should just be a means by which the height of evaporating 
pressure or temperature is switched, and is not restricted to the parallel circuit by the 
combination of the above electromagnetic valves and an evaporating pressure regulating valve. 
For example, it may replace with the electromagnetic valve 35 and the control valve of 
pneumatic pressure or hydraulic actuation may be used. It replaces with a pressure regulating 
valve, a temperature regulating valve can be used, or case [ whose operating condition is / like 
the device which does not change so a lot ], fixed diaphragm mechanisms, such as an orifice, can 
also be used. Composition which provides only the evaporating pressure regulating valve where 
whose pressure regulation sufficient flow which has little resistance flows at the time of full 
admission, and is also possible instead of the parallel circuit of an electromagnetic valve and an 
evaporating pressure regulating valve, carries out pressure regulation in non frothed operation, 
and is carried out to full admission in frothed operation at setting out is also possible. 
[0014]The non frothed operation control part 4 is provided with the following. 
Judgment portion 41. 
Output portion 42. 

The judgment portion 41 is provided with the 1st range A within the coordinates which comprise 
the temperature illustrated to the figure (b), and humidity, and the 2nd range B whose humidity is 
lower than this, and inputs ON and OFF of the dehumidifier 1, and it inputs the point P (t, H) 
which comprises the preset temperature t which is a preset value of the temperature-and- 
humidity set part 2, and the setting-out humidity H. And it judges whether the point P which is 
the preset value inputted at the time of dehumidifier OFF is contained in the 1st range A, and it 
is judged whether the point P is contained for any of the 1st range A or the 2nd range B being at 
the time of dehumidifier one. 

[0015]or [ that the output portion 42 is judged that the point P is contained in the 1st range A 
by the judgment portion 41 at the time of dehumidifier OFF ] — or, If the point P is judged to 
enter for any of the 1st range A or the 2nd range B being at the time of dehumidifier one, it will 
output so that the electromagnetic valve 35 and the pressure regulating valve 36 which are non 
frothed driver stages may be operated. That is, the electromagnetic valve 35 is made close, 
operation of the pressure regulating valve 36 is validated, evaporating pressure and evaporating 
temperature are made high, and non frothed operation is enabled. 

[0016]According to the above non frothed operation control, the 1st range A will show the non 
frothed operating range at the time of a dehumidifier stop, and the 2nd range B will show the non 
frothed operating range expanded only at the time of dehumidifier operation. When refrigerant 
temperature is 5degreeC when not operating a dehumidifier for example, the minimum line L of 
the 1st range A is defined on the basis of the relation etc. of the temperature and humidity 
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which can reach only with the evaporator 32 of a refrigeration circuit, and, approximately, can be 
expressed with a formula called H=-at+b as a straight line. Since such 1st range A changes with 
terms and conditions, such as the target time for making it reach to the existence of the 
moisture from a sample, or exothermic load into which it is put in the testing laboratory 5, a size, 
and setting-out temperature and humidity, a and b of an upper type are set to be appropriate in 
a actual environmental testing apparatus. 

[0017]The 2nd range B is defined from the relation of the temperature and humidity which can 
reach with the evaporator 32 and the dehumidifier 1 of a freezer, when refrigerant temperature is 
5degreeC when operating a dehumidifier for example. In attaining damp conditions, even if the 
cooling dehumidification by a freezer not being effective, therefore the dehumidifier 1 take the 
moisture load from a sample, etc. into consideration, it is determined in many cases that target 
minimum humidity is obtained, without carrying out low-temperature operation of the freezer. 
Therefore, in the example of a figure, when operating a dehumidifier, the non frothed operation 
area is expanded to the relative humidity 0 so that it may be shown in the 2nd range B. The 3rd 
range C shows the low temperature region which cannot be attained in non frothed operation 
regardless of operation of the dehumidifier 1. Although it changes with exothermic loads etc., 
critical temperature t 1 of the 3rd range C is made for example, into a 1 5 degreeC grade. 

[0018]Drawing 3 shows an example of the flows of control in the case of carrying out the above 
non frothed operation control. If it judges whether the dehumidifier is turned on (S-1) and is not 
turned on, It is judged whether both the conditions of more than the value that the relative 
humidity H which the preset temperature t is more than t v and was set up calculated by (at+b) 

of the front type are fulfilled (this (S-2) is equivalent to judgment whether the preset value is 
contained in the 1st range A of drawing 2 (a)), When fulfilling both conditions, it controls to make 
the electromagnetic valve 35 close, to perform non frothed operation (S~3), to make an 
electromagnetic valve open in the case of others, and to perform frothed operation (S~4). If a 
dehumidifier is turned on, it will be judged whether the preset temperature t is more than t 1 (this 

(S-5) is equivalent to judgment whether the preset value is contained for any of the 1st range A 
or the 2nd range B being), If it is above, non frothed operation will be performed (S-3), and in the 
case of others, it controls to perform frothed operation (S-4). 

[0019]j^awing^ ^ other examples of the device which performs non frothed operation, a 
book — an example — an environmental testing apparatus — **** — a dehumidifier — one — 
ON and OFF — controllable — becoming — **** — a dehumidifier — one — non — frothed 
one — a driver — the stage — ****** — an electromagnetic valve — 35 — simultaneous — 
controlling — dehumidification — / — non — frothed one — a control means — ****** — 
dehumidification — / — non — frothed one — operation control — a part — four — ' — 
providing — having — **** . dehumidification — / — non — frothed one — operation control — 
a part — four — ' — drawing 2 — ( — b — ) — being shown — temperature — humidity — from 

— changing — coordinates — inside — the — one — the range — A — and — this — humidity 

— it is low — the — two — the range — having — temperature and humidity — a set part — 
two — a preset value — inputting — this — the — one — the range — A — or — the — two 

— the range — B — any — entering — **** — or — judging — judgment — a portion — 41 - 

— \ If the preset value inputted by this judgment portion is judged to go into the 1st range A, will 
turn OFF the dehumidifier 1, and. The electromagnetic valve 35 was made close, and if the 
preset value outputted and inputted is judged to go into the 2nd range B so that the non frothed 
driver stage may be operated, the dehumidifier 1 will be made one, and it has output partial 42' 
outputted so that the electromagnetic valve 35 may be made close. 

[0020]The 1st - 3rd range A-C were defined, and the non frothed operation control part 4 was 
controlled by the environmental testing apparatus shown in drawing 1 - d rawing 3 to perform non 
frothed operation, only when the dehumidifier 1 is turned on, when the preset value of 
temperature and humidity was in the 2nd range B. In this case, although it is operated 
automatically by the manual operative method or various methods and the dehumidifier 1 is 
always turned on at the time of damp conditions, it is not necessarily operated on interim 
humidity conditions. Therefore, depending on the operating method of the dehumidifier 1, a 
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dehumidifier may not be operated on the temperature-and-humidity conditions of the 
neighborhood by a damp side from the boundary line L of the 1st and 2nd ranges. The field which 
must carry out frothed operation in the 2nd range B occurs, and it becomes impossible in such a 
case, to secure continuous-running nature selectively. 

[0021 ]On the other hand, in the device shown in drawing 4, make the dehumidifier 1 into the 
thing in which one/OFF control is possible, and in the 2nd range B. Since it controls to make the 
dehumidifier 1 one positively, non frothed operation of the frothed operation can be certainly 
carried out in all the fields of the 1st and 2nd ranges A and B except the 3rd range of an 
indispensable low temperature service, and continuous running of an environmental testing 
apparatus can be raised. 

[0022]Although it may become overdehumidification near the boundary line L by making the 
dehumidifier 1 one and a re-humidifying amount with a humidifier may increase, the increase in 
capacity of the humidifier 7 can be controlled by making a dehumidifier into the thing of proper 
capability. However, since non frothed operation is carried out also in the 2nd range B with the 
device of this example and the dehumidification capacity of the evaporator 32 declines 
substantially compared with the case where frothed operation is carried out like before, the 
overdehumidification accompanying operating a dehumidifier decreases. If form the dehumidifier 1 
two or more sets, or make dehumidification capacity into the thing of a controllable form, and the 
number of drivers seats of a dehumidifier is made into the minimum in the damp side near the 
boundary line L or dehumidification capacity is controlled small, the problem that 
dehumidification is superfluous will be solved thoroughly. 
[0023] 

[Effect of the Invention]In [ according to this invention ] the invention of claim 1, . The non 
frothed operation control means which has a judgment portion and an output portion will operate 
the non frothed driver stage, if the preset value of the temperature and humidity inputted by the 
judgment portion at the time of dehumidifier OFF is judged to go into the 1st range within 
temperature-and-humidity coordinates ajy^nej^ OFF. Since the non frothed 

driver stage is operated at the time of dehumidifier one also when the preset value is contained 
in the 2nd range whose humidity is lower than the 1st range, the non frothed operating range at 
the time of dehumidifier one is expandable. 

[0024]By the way, since refrigerant evaporation temperature in an evaporator is made high 
according to the non frothed driver stage, Since a low temperature service is unrealizable, and 
the dew-point temperature of air cools air below to the dew-point temperature and it becomes 
impossible to carry out liquefaction dehumidification also on high temperature service on the 
damp conditions which become low if the non frothed driver stage operates, damp conditions are 
also unrealizable. Therefore, a non frothed operation area is limited to the 1st range of a humid 
side like the above. 

[0025]On the other hand, although a dehumidifier is formed in the environmental testing 
apparatus which has a damp operating condition as what assists dehumidification by an 
evaporator, it also has the effect that reflection energy operation called dehumidification by 
cooling for the low dew point achievement by an evaporator which originally is not required, and 
reheating by a subsequent warmer is avoidable. Therefore, even if refrigerant evaporation 
temperature in an evaporator is made high and it lowers the dehumidification capacity of an 
evaporator at the time of dehumidifier operation, the target damp conditions are attained by the 
dehumidification capacity of a dehumidifier. As a result, at the time of dehumidifier operation, non 
frothed operation in the 2nd range whose humidity is lower than the 1st range is attained. 
[0026]As mentioned above, according to the invention of claim 1, by combining rationally the 
characteristic of the non frothed driver stage, and the operation effect and its installation 
purpose of a dehumidifier at the time of dehumidifier operation. In addition to the 1st range, non 
frothed operation is enabled to the 2nd range, in the wider range, defroster operation 
accompanied by discontinuation of steady operation can be avoided, and the continuity of the 
control and operation in an environmental testing apparatus can be secured. 
[0027]In the invention of claim 2, establish dehumidification / non frothed control means, and in 
the 2nd range whose humidity is lower than the 1st range. Since a dehumidifier is positively made 
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one and it enables it to perform non frothed operation, non frothed operation is always attained 
in both the 1st range and the 2nd range, and continuous running of an environmental testing 
apparatus can be secured much more certainly throughout the 1st and 2nd ranges. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]It is an explanatory view showing the entire configuration of the environmental testing 
apparatus which applied this invention. 

[Drawin g 2](a) is an explanatory view showing the composition of the refrigeration circuit of the 
above-mentioned environmental testing apparatus, and a non frothed operation control part, and 
(b) is an explanatory view of a non frothed operating range. 

[Drawing 3] It is a flow chart which shows an example of a non frothed operation control method. 
[Dra wing 4]Explanatory view **** which shows the composition of the refrigeration circuit in 
other examples of the environmental testing apparatus which applied this invention, and 
dehumidification / non frothed operation system part. 
[Description of Notations] 

1 Dehumidifier 

2 Temperature-and-humidity set part 
4 Non frothed operation control part 

4'dehumidification / non frothed operation control part (dehumidification / non frothed control 
means) 

35 Electromagnetic valve (non frothed driver stage) 

36 Evaporating pressure regulating valve (non frothed driver stage) 

41 41 judgment portion 

42 42'output portion 



[Translation done.] 
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luiey > 7 d x h , i&m t m& t *» 

SMIrtcoH l ttfflatfgtSS 1 45HJ; 0 A*offit*!2 

raHwa»ja^»^*A^r ~> t» 

SIS* 7B#fcA*J tfclS^fiS^'luia^ 1 MSHfcAot v> 
6*»if d *»**BW* fcfttBSSiHSJi-^^KlfrKA* L 
^IS^ffi^'friam 1 KHX{i:m2^Htf0Mii*HcA-3T 

T^S«5j-7«p{cWiBA^ LfcKJgffcPffiRflS 1 ffffllc 

a -3 t ^4 1 mmztizfrm mmm* ymzmtzx 
in Ltimizmmgzm i KiixjiBuiB^ 2iEH«M^ 

xmxti L^KjgfUffanstis i mmxitm 2 mmcoFiti 

oTmiBA^i L^iSStt^'mrfBH 1 OfflfcA-aT 1 

ox hSHE#&£ftsSfr3ii:4 «fc 3 ttfJT] Lm&fmi&fr 
lz£-> XmiiAti Ltc^Mi&^msm 2 UKAot v > 

& t ¥ awf § n * k mmmm Sr * >- tzrt & t noem is 

[00 0 1] 

haHSJWiOSiJfl^flftlJWS . 
[00 02] 

«< L . 3£ffe^<33f»£R&jfc-r S 7 V 7 ox hSHfeft* 



[ 0 0 0 3 ] , amiigarcii, 4SffiMc&*Mi 

Wfcfr 3 *: tf> {z % ^in ^Sf^ <o <fc § HJSfl K x. x m 

7DX MMi^ff-jti-^. Z<r>tz 

[0004] 

tt&±wmmznm l , mm&zmtfzmmmmmmz 

[0005] 

nx h^ls^i; . %%J >7ux hmti&8&9mt& 

yyynxhm&m^k. zMztznmmemmz 
t imnnw, 1 «H2sit^a» 1 x d sk<?) 

ffiV«2«H*«iWIEISMHI^3!->'/3i-7 ZXJ)-fZ> 
k *fc*E«Maoe*<0»3e«[* A*"T4 f 'JWfgP^T' 
fc^T^Hf^-^BttAT 1 } L^f$£ffi#"mlS« 1 KHfc 

IBA73 L^K^ft^'mifEm 1 SIHX!±m2KH<7)Mix^ 

*fc«t o X mWM^ y B§{CtulEA^ L,3tR^«<*i9rE» 
1 MSfflfc: A -5 T v ^ i: WBf $ *U> ^iJ^^ffijf 
^fflfiEA^ L^!&5gfi#fuf EH 1 ieHX{±MIEm 2 $eH 

<mtvhHzx->x^h kmwnix& k may >yux h 

m^.^ami^hx^i.z^-th^u^k. 

■thzk*mm.k-th. 

[0006] rnmw2cr)wm, ±smx&m&i>tii 

y >7ox hais#©h , *ffittzmmmmm.izii^ 
x. mm£W&kmmy>7uy.hWfc^&kzw\v$t l z 
mnthmm/y >yux vmn^x-h^x, sat 
WBLkfrbjtLhmBhwm 1 ttrasu^mi 1 mmx 

JK<0igv ^ 2 1CT£<« £ mfiE»iaKR£«<0Rjgffi£ A 
7^ tTIIA73 LTtl^ffl^WIEm 1 iHHXfiig 2 IIO 
Mix(cA-? X^h fr&Wfrt&WBiiRfr k N ISWBfgP* 
T tulEA* t^iSfefi^frlEIS 1 iefflfcA-^ T v ^ 

yyux hWfc^f£ZimZit& i. 0 fci±l73 Lmstffi 
&MZJ: oTIulBA^J LfcKSfiK^ffllEflS 2 IgHicAo 
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my y y ox hmm-^im^h x o iz&yj-t h ta 

[00 07] 

mmmm&zm&z-t&yyyox hwmmzzmuz 
<&m$%3t, yyyuxhmm^mzmm-t&yyy 
uxh mm m^&x-fo hyyyuxv mm\mw> a t 
imtx^i. zcommmmmmit. -mmj&tL 

m$k 7 , tomm 3 zmmt h mm. 3 1 mmsm 3 
2, Mffttis. wmmM9^ f£«?as-fe>+M o, § 

[0008] RfeS« 1 ^^A^con- 
* 1 aRU'^tLZmmmtt^-? 1 b £flg*.. U-? 
1 a^metJ; D . -e^3/4Eteg|5^T-o-^&jiMa 

C0T&&. ffiU #f&BB£Mffl-r.l>fc 
***>-"C- 1 2 fctf - LTBfcSMB 1 rtl^fAStl, IRSS 

[0009] i commt. wmr?~3-TMzm.-o 

y & jg*> » Kjg l fz&^m^mmv'- y\,zx->x\ ^mt 
mum ZTt-yizL. zeMcDHr&izimwmi* y tz-t 

h-Hmx'irhfth . v^a7;«Xfi fc'OJ: 3 * lift 
SPEfcfr 3 l*S«lc04->/^-7ft^±. m 

sw* y y y ox hMteswgEcof "ronton £>fts . 
[ooio] assss«2tt. fissygsi^^-f 
im/22^mt. yyyvxhmzmwuMAt 
mzmmmmwcommmm 5 o a csttfent v > 

^sss^-fe ytio, 11 cDffiftigj&mmzx -o x s 

M3§ 6 &tfi9nS»3S 8 £M» L . 5 i*j £ g ft k -f 

[0011] 02(i^IlIS&3St>V>'7aX hXIgfW 
jEBI«i3iatfiRSH»3 2***. «Si2g3 3. 

? v ^^~y'^Twm#mnwixfrfr^f&hmmMffi 

3 4. /yynx Ymk¥fr<r>—MX°hhm i md&*ffi 

h. m^i±t>mm^3 6n, mm^3 5^mtx^^b 

^co*S». «K#3 5#W)k # fcttieiiSjg** 



[0012] mn#3 5tt-HWriWBHt*ii3i5 

<0jEWiP5SM«3 4^aiP]±^i:lilt^ l 9, **Uc 

iOh^soa««s Mi.ii-2 0 0 C 4 0 

[00 13]^, -/V7nxhaPE#BBi. H«E* 

ox hjMKTti^BBlclftS&Jc*-* «fc ? iSrflWEfcTOC* 

So 

[ 0 0 1 4 ] y >7oX h3HE«!I»»4{i, JpJBf**4 
1 t , ffi*«»4 2 k zirtt. wm&4 1 ti s RHI 

( b ) ^zm^th'i&mtMmt^^^mm^mim. 
mARv : zti±K>'<&mcoi&^m2mmBzmz.. msm 

1 cr>it y/* y £ AT] -f & b ft {C . SSS^ffi 2 <7)|§ 

(t. h) srATi-rs. ^ut. mmm^ymzATJt 

tim^MTh h& P 1 fgffl A tAotV^I, a 
SrfJBft- 4 fc ft fc , NtSllsr >-B#C^f P j6«IS 1 WM AX 

i±m 2 mm b coMix*^ tAoTv^*>ifa*»* wwt- 

So 

[0015] tfcfcawM 2(±. nffis»4 1 ^i-^r^ 

ffi»*7K5rt^p*tas itIACA-jtv>5 kWW$ti 

htK rnwi, mim^ymz&ptfmimmAXtem 

2mMBconixMzA-oX^hb^m^tihb^ yyy 
ox haBE#aT*4«a^P3 5St>'J±^Ji)iI^#3 6 * 
J: dtifcb-r&o BP*>. «8#3 5*ffltL 
TE7Jil# 3 6 (T>mft*^mz L . ««J±7lSt/-M^ 
SSS:*< LT y y 7 ox hjSRS-'BIig^-rS o 
[00 1 6] ±IB^J; 3^7>-7DXhSte$iJ»cJ;tL 
tf, J£1*SSIA(4. l^S«ff±B#coyy7oxb31teig 

hst^l. ^2i^HB{4. m^mmmmzco^i&A^ti 
&yyyx3xhm&&m : £jfctzbi,z%:&. mi^MA 

ITSim&mtf 5° C CO b £ „ ^«HIK^f&?ff 3 2 CO 

mzx-oxmmx-^^umbm&bcomim^mm^z l 
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H = - a t + b 

[0017] »2«fflB{±. %!Emt:miKt 

§§3 2 at^i»a«s iti-D-c sates & sjgtas t <r> 
srifirr&t^ii. »2ttHB"ca^iat, yy? 

CfcL ^I*l^atet(iM«^<. yy^n^hiSPK 

[00 18] H3tt, VXkn&tts^yuxvwi&ffl 
K&^TV^^fc- I- (s-i ) % *v\,z.*£~> 

^SKH^Iu^co (at+b) T'ftJlU^fiJiLhfc 
W^SrMfcLTV^^iso^Srf'ML (S-2) (£ 
*UiK5£ffi#H 2 ( a ) com 1 iEH A iz A o T v ^ *» if 

-3) , ^coffi«^w±n:?i#&^c U7dx ha 
teSrfl aidtamw* (s-4) . mm&*>&t 

*Uf , KSSiBJK t # t , BLh*» if ofr&WML ( S — 
5 ) ( £*tfiRje«tt«|S 1 §5HAX«:fil 24eBB<OMfL 
*HCA -> X v if a *HO¥iJKrfcffl a-f-S ) . JSUbT* 
M/'>7nxhifi$-ffV^ (S-3) . ZffMcoifrS 

u&yvixhmmz'ffi ±"3tawiw* <s-4> . 

[0 0 19] 04ii s 7 VT'OXhillE^^TOgMcOflil 

j®E#Si: LTcO*ffi#3 5 fc £|S]B^;r$iJ»^£|&§/ 
/>7U7h t L T «^?M/y >707 hMIs 

'1112 (b) £SrtSJK£:fflK4:j&»&j£S 
^WrttfOHlSfflAa^ixJ: 9SJ£o{Sv^2&H£ 
fiSi^MJSS^gP 2 Oifc5£tt£ A* LT ,r*tff*£f 1 mm 
AXt&K 2 mm B ^MtUc A -?TV^§ *» Sr WttfrT & flR 
»#4 1 ' b, Z*&Bm#£*^XXftLtdRS&t& 

mimMAizx^x^&tmmzti&tmmmzjry 



i a ttfSTJ LA7J Lfc&5£tt#SS2ffiB 

[0020] Hi ~H 3 fc^ UfcW9B«KBarri4JI! 1 
~183telfflA~C£jgtf>. y^7nxh31lKfiJ»g|54 

a. &M&ff>wt&mifim2msBtzht^ic m&m 

im*co-%miz lot snares *u ffis^utc^s 
fc* y h t> coco % tiamssjfetttMt l *> spe 

-Jttt, m&tXfjg2JeH<7mf?«LJ; OfilMtfO 

[002 1 ] ifl^MLT. H4 ^-T^BTIi. 
«l**V/^7'«iJ»«rig^^c7)(.ctT. 

T\ 7U7 haiK* i ^lT--$>-S>ffiffl^f^lS3IEH^|^ 
v ^/s9S 1 Rim 2 KH A s B co-£WMxmmi,z yyyu 

tifix**h. 

[002 2] *4J N i^SS 1 -k-*V\Z-th Z b lz<£ *) . 

coiz-thz blz£ Jnii»7<?5*4iltBn&«i»J'rsi 
t & . {i l , *Moga-c(im 2 ibh b x- fc y >- 

htz#>. wm&mk-th z b izif o m^mm^-^K 

M^m&m^co^cr,^ tx. m&mLcoiS:m<Di$Mmx' 
a. m&fflkcoMmi3m.zm.'Hz LtzK>. tmmij&^z 

[0023] 

T«, W»^*i:aj71^i:2r*-ri»y^7nxbate 

»t y *t A7i L^aaK^i6Sffi* t iasKffi«p , jo5as 

1 leHtc A T o 4 i: ¥ flr § it S b J v y n x h 
aSrf^SS-li-*^ K£«#1I1IE 
Hi 0 i> Sftcoffiv -m. 2 KHfc A o t ^ S t> y >- 

vth yyyvx hmmmm^i&±-t s <r t * j t^ s . 
[0 0 24] yyyoxhaiK^Sti^ 
H\ 3SS6»P i J<0?^aagf6iaKS:i«<-tS<0 , C s yyyu 



mmm^xa, ^^m^m^Ttx^fflLxm^m 

^v^ait x &mmt „ ^^mam^zx s mmt 

x, mmmmmza, m^m\^co^mmm^m^»< 
t xm^com^mti SrTtf x t . m^mcomMmtnz 
x^xmmt^&ffi^mms&ztit. z<v$&m. m 
Mmmmmzii, mimmx >omm<w&\<^m2mmt l z& 

tfh J yyax hW&tMmztch . 

[0026] a±cox o mmm i co^mz xtua. 

SHP*fc:fcj\ ^l$effl^an^TIR2iEH*-CV>7ox 
W2rf¥ d WI5L 0 0^ L T M^mMMMW l/ZH (f § $ ij 

[0027] If5t<^2c7)^^fcv^c{i. mm/s>y 
oxhmm^m^m-fx, m 1 iehj; DSK^ffiv^ 

[Hi ] 




) ^m^9~ 1 4 5 2 0 6 

Sk^t i. -g> J; -5 fcrTS <7>T\ H 1 tEHXVH 2 igfflOPI 
*-C#fc / y y ax b jlte^S^c^r o . m 1 xtfss 2 

mm^mx—mmm ^zmmmmmmcommmm * ha 

[McOffiJjt&ira] 

[01 ] *^*jSffl L3t3»*Wi^<0^*fltffiSr^ 
[ 0 2 ] ( a ) ti±ie^Kili^^?£«0i^t/y y 

yax bMmimmcom^9jk-tmmmx\ ( b > \±; 
yyuxv mmwmnmwmxfo h . 

[03] 7y7DXh31SK$iJ«*-ScO-MSr^-r7D- 

[04 ] ^w&mmLtimmffim^wvMcriMiztsw 



i 

2 i&5£3*£» 

4 " li&g/V ji^iijffligp ( Bfcg/v 

yyuxhmm^) 

3 5 H#(/y7n^MiK*S) 

3 6 m?%i±jimm# {yyyux vwnfrm 

4 1.41" 

42. 4 2 - mnmft 
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